The role of crotoxin subunits in tropical rattlesnake neurotoxic action.
The major toxin (crotoxin) of Crotalus durissus terrificus (neotropical rattlesnake) is known to be a reversible non-covalently associated complex consisting of an acidic and basic subunit. On separation biological activity is found only with the basic subunit, yet, although void of detectable biological activity, the acidic subunit is essential for the full neurotoxic activity of the complex. Recent evidence suggests that crotoxin A serves as a 'chaperone' to enhance the specificity of crotoxin B and, upon binding, crotoxin A is released to the medium. This study was designed to test this hypothesis. Dimethyl suberimidate, a bifunctional cross-linking agent, was used to irreversibly bind the two subunits. Disc electrophoresis, ion-exchange chromatography, molecular sieve chromatography, capillary isotachophoresis and isoelectric precipitation confirm the existence of an inter-subunit covalently cross-linked complex. The conversion of a dissociable complex to a non-dissociable complex abolished neurotoxicity. Although neurotoxicity was lost, phospholipase A2 (phosphatide 2-acyl-hydrolase, EC 3.1.1.4), which is found associated with many presynaptic neurotoxins, was unaffected. The data in this paper add credence to the 'chaperone' concept of crotoxin A and the importance of the reversible nature of the complex for full expression of neurotoxicity.